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Effect of Type of Fall-Out

24, The type of fall-out will affect the effort needed to decontaminate access
routes in a residential area. The fall-out may be typical of:

(a) a landburst in which the radiocactivity is fimmly fixed in the fall-out
particles and there is no significant transfer of activity to the surface
on which the fall-out is deposited even if the deposit is wetted by rain-
fall or is hosed or flushed away from the surface.

(b) an offshore and relatively deepwater burst in which large quantities
of weter and mud are lifted into the cloud so that the fall-out consists
primarily of water droplets containing the radioactive fission products
or induced activity) in solution in colloidal suspension which can be
transferred to the surface and be retained so tenaciously that the cost
and effort of decontamination may be prohibitive.

25. Liquid droplet or "ionie" fall-out from an offshore waterburst would be
much more localised and the radicactivity more intense than that from a land-
burst, leaving a much smaller fringe arca in which decontamination might be of
value compared with other remedial measures. It is the considered opinion of the
Scientific Advisers' Branch that bursts of megaton weapons on British rivers such
as the Clyde or the Thames would not raise enough water to produce fall-out
differing significantly from that caused by a landburst and that water droplet
fall-out with transferable activity would be infrequent compared with the land-
burst type of fall-out.

26. In view of the above considerations, the process of decontaminating a
typical residential area will be primarily one of mechanical removal of the
fall-out particles from the surfaces on which they have been deposited. They may
be sucked or swept up into a container and removed to a safe dumping ground or.
they may be swept into the gutter and washed down into street drains or sumps.
On some surfaces it may prove more effective to remove the bulk of the fall-out
by dry sweeping or suction methods followed by flushing or fire hosing the
surface to remove the remainder of the fall-out.

Surface Loading of Fall-Out Simulant in Area Decontanination Trials

30, Host of the trials with megaton weapons have taken place on coral islands and'
there is little reliable information on the relationship between the surface deposit
of fall-out and the associated reference dose-rate contours, and none at all for
megaton landbursts on clay or silicate soil. In one Pacific test the surface fall~-
out loadings at 8 miles and 60 miles downwind of ground zero of a 5 M.T. burst were

estimatiga;izpectively at 4.5 and 0.06 gms. per square foot, but no s iﬁfﬁ§2?1¢%€$§17
itk * (Redwing-Tewa ships YFNB29 and LST611,1 hr references: 200 and 6 R/hr)

31. In the large scale decontamination trials at Camp Stoneman in E;lifoiniz'in %
ber. 1956, carriers impregnated with La 140 were used at a surface Loading o

ggpzzz.ep;r Ziu;re foot per r.p.h. at H + 1 hours, to simulate fall-out at 1000

to 10,000 r.p.h. at H + 1. It is probably easier to remove fa%l-out.mechanlcally

at th; higher surface loadings and it is felt that the above figure is grossly

excessive.
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. Appendix A (I}

Data extracted from Radiological Recovery of Fixed Military Installations

(Report TM 3-225, rev. Apr. 1958.) F.).I. Sheet I

Performance of Common reclamation methods
for paved areas and buildings

Standard . Residual Numbers for decontamination methods (1)
dose-rate

ESurface of
building or

after burst | street flushing , plus scrubbing | cleaning

|
! 1

ipaved area | at 1 hour , Pirehosing or | Firehosing F Hot liquid (2)
1

|
R -

| Asphaltic 300 . . 0.02
| Concrete 1000 . . i 0. 01
3000 . 008 | 0. 00

300 : 0.02
1000 : | 0.008
3000 . : ! 0.003

300
1000
3000

Composition | 300
roofing | 1000
3000

Wlood 300
| shingles 1000
(tiles) ‘ 3000

Galvanised 300
steel, 1000 ‘
corregated 3000 i 0. 005

{l smooth 300 0 0.03

painted 1000 0. 008

surface 3000 i 0.003
i

——eeeeeernen e

1. In this report the Residusl Number is the fractional dose reduction
in the centre of the area after the decontamination of the area
plus a surrounding buffer zone of 600 feet. width of paved or
200 feet of unpaved. Hence the Residual Number also represents
the fraction of the radiocactive contamination remaining on the
surface.

2. Wet steam 105 psig 320°F (1500 1lb/hr) and 1000 gal /hour water at
20 psig.

- 9 -
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Appendix A(T) .
F.M.I. sheet 2 (Report TM 3-225, rev. Apr. 1958.)

Notes on procedure end rates of operation

Paved areas and structures

1. Firehosing
The data relate to the cleen up of a large area, the fall-out being
pushed into a drainage channel at the far edges. The dsta on rates of operation
are much less than would be the cese for typical British streets with gutters
and drains.
Equipment: Hydrant, booster pump, 25 inch hose, Y branch feeding two
1% inch hoses each delivering 100 gallons per minute at 80 p.s.i.g.
Operators: Four men per 13 inch hose.
Rate: Areas 7,500 sq. ft. per hour per nozzle.

Structures 2,000 sq. ft. per hour per nozzle.

liotorised flushing (for large areas only)

Equipment: Flusher delivering 800 gallons per minute at 90 p. 8.1.8.

Operators: Two men.

Rate: 35,000 sg. ft. per hour.

Hot liquid cleaning’

Equipment: Injector Unit, lance and nozzle, steam (1500 lb/hour
wnit at 105 p.s.i.g. and 320°F): Water (1000 gallons per hour at
20 p.s.i.g.) and Detergent.

Operators: Three men per lance.

Rate: Roofs 2500 sq. ft./hour

Walls 2000 sg. ft/hour.

=R
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) Appendix A(1)

(Report TM 3-225, rev. Apr. 1958.) F.M.I. Sheet j

Reclamation characteristics of various surfaces

Surface

Reclamation Characteristica

Composition shingles
Prepared roll roofing
Tar Paper

Similar to composition
roofing

Corrugated sheet metal
Steel

Transite

Glazed brick or tile
Tin

Copper

Similar to galvenised steel,
corrugated

Unpainted wood

Wood piles, piers and posts
Gypsum or fibreboard
Unglazed tile or brick

Similar to wood shingles
(i.e. wooden tiles)

Dense brick

Cinder or concrete block
Adobe brick

Semi-glazed roof tile
Stone

Similar to Portland Cement,
concrete

Slate
Asbestos shingles or siding

Concrete piles, plers or posts

Stucco

Similar to Portland Cement,
concrete

o R
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Appendix A(1) .
F. ) I, sheet & (Report TM 3-225, rev. Apr. 1958.)

Performance of Comnon reclamation methods
for unpaved land areas

(1)

llethod Residual Number
for single pass

|
Ploughing (8 to 10 inches ! 0.15

depth)

lMotor Grader scraping (2)
(2 to 4 inches cut)

JMotorised scraping (3)
(2 to 6 inches cut)

Filling (to 6 inches depth)

llotorised scraping plus either
ploughing or filling

(1) See note Sheet 1.

(2) Earth pushed by slanting blade into windrows which are removed
from the site.

(3) Earth 1iftsd into a bucket and dumped off site - higher R N
due largely to spillage.

RESTRICTED




RESTRICTED

Appendix Aﬂi[
F. ) I._ Sheet 5 (Report TM 3-225, rev. Apr. 1958.)

Unpaved Land

Floughing
Three share plough drawn by 125 HP tractor

Rate 35,000 sq. ft. /hour

One operator per gang of ploughs.

2. Motor grader scraping (without time for removal of windrows)

lMotor grader with 10 ft. blade.
Rate along a 16 ft. wide roadway one pass on each half of road.
4,000 linear ft. /hour or

64,000 square ft. /hour.

3. Motorised scraper and bulldozer

The scraper takes soil into a bucket end the rate depends on the

distance to the dumping ground and on the roughness of the

gIOund.

4. Filling to a depth of 6 inches

Motorised scraper and bulldozer or mechanical shovel and truck.

Rate 3,000 to 10,000 sq. ft. depending on length of haul and

nature of soil.

RESTRICTED
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Appendi x Ag i)

F.M.I. Sheet 6 (Report TM 3-225, rev. Apr. 1958.)

LOGISTICS of Decontamination

1 Method
!

| 5=

Equipment Required
per 100,000 sq. ft.

(1)

Manpower requirements
per unit of equipment

}Firehosing Areas

1‘I“ire}*.oe:ing structures

]

i llotorised street flusher

0.28 hoses
1.04 hoses

0.06 flushers

4 men

2 men

2 men

Firehosing and hand

scrubbing on paved areas

0.42 hoses

0.84 brushes

detergents

4 men per hose

2 men for scrubbing

Firehosing and scrubbing

on structures

s S B +.iq e T e

1.04 hoses
2.08 brushes

2.08 shovels

detergents

4 men per hose

2 men for scrubbing

Hot liquid cleaning
of roofs

0.84 lances

Ploughing
Motor gfader scraping

Motorised scraping
Filling

Bulldozing

0.06 tractor
with plough

0.033 motor
graders

0.42 scrapers
0.42 scrapers

0.25 dozers

i &

(1) Based on 48 hours operation of equipment: numbers are_alao ba§ed on
100/ efficiency and do not allow time for setup or rest periods.
These factors may reduce the efficiency by 15 to 25

-1 -
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Appendix A(11)
S.R.I. Sheet. 1

Performance Value of Decontamination Measures

(Assuning orew exposure factor of 0.5 i.e. RF. = 2)
(Data in U, S, gals. = 0.83 British gals.)

Decontemination Supply needs i Rate of TFracti"n of Performance
Coverage Radiation Value
M re 1 . £t |
e i kel | sq ft/man-hr.. Removed (see script)
Roofs i
Firehosing 0.4 gal gas 200 water 1,000 ' 0.9 1,800
Firehosing and
scrubbing 0.7 gal gas 1500 water 300 0.93 560
Firehosing and
detergent same plus 2 1lb detergent 300 0,97 580
scrubbing -
Vacuum Electricity - 0.80 -
cleaning
Paved Areas ;
Firehosing 0.15 gal gas 700 water | 2,000 ! 0.96 3,800
Firehosing and . |
scrub O0s2: % % 700 waver 900 0.97 1,700
Firehosing and
detergent.
scrub same plus 2 1lb detergent 900 0.98 1,800
4 e e 0.3 gal gas 500 water 15,000 0.98 73,000
Motorised
sweeping 0.1 gal gas 25,000 0,90 110,000
Unpaved Areas
‘ Power scraping | )
or bull- 0.5 gal gas 5,000 0.85 21,000
dozing , |
Motor grading 0.2 gal ges 25,000 0.85 110,000
Gang ploughing 0.2 gal gas 20,000 0.85 85,000
Spading (hand) 50 0.85 85
|
Obstructions |
(trees, fences l
etc.) .
Firehosing | 0.4 gal gas 2000 water 1,000 0.8 1,600
Firehosing end
sorubbing 0.7 gal gas 2500 water 300 0.9 540
Qutside Walls
Firehosing 0.3 gal gas 1300 water 1,500 0.97 2,900
Firehosing and
scrub Oul gol gas 900 water 500 0.98 980
Firehosing and b
detergent.
sorubg same plus L 1b detergent 500 0.99 990
Vacuum cleaning Blectrioity - 0.97 -
RESTRICFED- .
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SYSTEMS ANALYSIS OF RADIOLOGICAL DEFENSE. Ken-
dall D. Moll. Nov. 1958. 124p. (NP-T241) Stanford Res. Inst.

Appendix A(11)
S.R.I. Sheet 3

Decontamination Values for dwelling houses (residential areas) and lar
Luildings (oomneroial areas). Crew exjosure factor 0.5 (l.o. P.F.o 2?

Decontamination Value HOUTS Wark per uapLba
to decontaminate Praotion of radiation Supply needs per capita
e e s il removed from the

Measure Housen Large Houses T Large surface to decontaminate all
(renldential) Buildings (rosidentinl) Buildings
(oommercinl) (oommeroial)

Decontamination

City areas (1.S. gala =
0.83 British gals.

I
1500 8q

commeroial

0.2 gals gas 900 gal water

0.3 pals gas 700 gal water
31b detergent

Strects

350 sq. ft.
reajdential

150 aq. .
commeroial

Firehosing 0.08 gal gas 350 gal water
iotorised flushing A " " "

Motorised sweeping

Uther paved areas

300 aq. ft.
residential

150 sq. It
oommercial
Pirehosing | 0.07 gal gas 300 gal wate;

Unpaved arcas

1000 sg. ft. reaidential
300 =q ft.
commeroial
ower soraving or
1d
llotor :;rndin‘g
Gang ploughing
Spading (by hand)

Obatructions

400 Bq. ft.
residential
100 sq. ft.
commercial
Firehosing 0.2 gal gas 1000 gal wate:r
Firehosing and . %
scrubbing - Qb ™ " 1300

Outside Walls

400 8q. ft.
residential

200 sq. ft.
commercial
Firehosing 0.2 pal gas 800 gal water
Firehosing and

detergent
serubbing A T e s

21b detergent
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Appendix B(1)

U.S. Studies on the decontamination of ‘
representative roofing materials

(Reports CRIR 307 and 308)

Panels, 4 ft. x 4 ft. sloped at an angle of 15 degrees except for the built-up
tar and gravel roofs which had a slope of 2 degrees, were each contaminated with
210 mgs of a "dust" of Tentalum 182 irradiated to about 5 mo/gn. (Half life
117 days, 1.22 Mev gamma, particle size distribution not available).

The general conclusions were that if water hosing is used at least 4O psig
is needed to achieve 90¢% removal of the contamination.

Vacuun cleaning was also very effective on rough surfaces but it took
about three times as long as high pressure hosing.

On smooth surfaces weathering (a 5 to 7 mep.h. wind) removed 60% of the
activity in one day and the wind end rain removed 90% in forty-seven days.

Rough surfaces showed 30 to 407 removal of activity by weathering after seven
weeks.

The results are shown in R.E. Sheet I and it is to be noted that the

roofing materials used are in no way typical of British materials.

Decontamination of Radioactive Ta - 182 dust from various roofing
materials.

Reports CRLR 307 and 308 (July/August 1953)

RESTRICTED
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. R. P. Sheet I (Roof Panels)

Total Time § Total water ) ¢ )
linutes | % Decontamination

llethod Material |
unless stated | gallons

Low pressure Rolled asphalt

| strip shingle

2 ; 10 98
I ! 20 8y,
2 ' 10 95

]
Decontamination i Surface

|

\

|

TR
el corrugated metal

i built-up tar
and gravel

8B8psig

20 23

Low pressure 10 96
15 88
5 98

20 Ly

hosing and

brushing

e — e e e e e e e e e e s et e i

Hosing 24
psig

32

Firehosing
Wpsesig

1
|
]
|
l
|
|
[
|
i
|
1
1

High pressure
hosing

50psig

i
|
|
’:
a
L. B, hot water |
and steam
. (seller's Unit)
Vpsig ‘
hot water 3.3 gpm.

|
i

Dry

sweeping

Decontamination of Radioactive Ta - 182 dust from various roofing
materials.

Reports CRLR 307 and 308 (July/August 1953)

“ 91 =
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Appendix B(ii)

Plumb Bob Trial on Unpaved Ground .

In this trial an area about 1 mile from ground zero of a tower burst bomb
was contaminated to a peak intensity of about 60 r.p.h. A square 500 ft. by
500 ft. was monitored by recorders who came out of a nearby underground shelter
and it was decontaminated starting at about H + 48 hours by a team of men with
equipment brought from outside the contaminated area. It was again monitored
after decontamination.

The ground consisted of stony desert from which boulders and larger stones
had been scraped before the trial. It therefore represented the most difficult
type of unpaved surface to clean by earth moving techniques.

Equipment used

), motor graders (2 inch cut)
2 motorised scrapers

1 bulldozer

Procedure A LO' x 40' square was first cleared by the motor graders: this was
enlarged to 60' x 60' by a 10' pass all round (pushing windrows to the periphery)
end finally extended to 100' x 100'. Several trips with the scrapers were
necessary to remove the windrows.

Finally a 200' wide buffer zone was cleared around the 100' x 100' area
making a total cleared area of 500' x 500'.

Another 100' x 100' area was cleared in the same way but a 3' high earth
barrier was built up round.its periphery instead of the buffer zome.

The results of the decontamination are shown below in terms of the

percentage residual dose-rate at the centre of the square.

Area Average % residual dose-
cleared rate at centre of the
cleared square

40" x 40' 39

60' x 60' 32

100" x 100' 2l

500' x 500' 16 !
. |

After second pass over 11 {

central 100' x 100' area

Centre of 100' x 100" Area with

3 £t. high earth barrier around it. 16 [

TR
U.S.A.E.C. Report ITR 1464 (14/2/58) /pburation

Operation Plumbbob (Nevada, summer 1957)

aluation of Countermeasures System Components and Operational
rocedures (CD 11605)
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Duration of task of clearing 500' x 500' area = 3 hours
Average Protective Pactor.of operators of the equipment. - 5

(from doses recorded on their film badges.)

U.S.A.E.C. Report ITR 1464 (14/2/58)
Operation Plumbbob (Nevada, summer 1957)

Evaluation of Countermeasures System Components and Operational
rocedures (CD 11605)

- 23 -
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Appendix B( iii)

Camp Stoneman Trials September 1956 .

The large deserted Nilitary Camp Stoneman was used for this trial Large areas
of paved ground with different types of surface and huts with different types of
roofing material were conteminated to an extent. which was estimated to correspond
to 1000 and 10,000 r.p.h. at H + 1 hours.

For this purpose a surface loading of fall-out simulant. of 25 mg per sq. ft.
per 1 rep.h. at H+ 1 i.e. 25 gus/sq. ft. to represent. 100 r.p.h. and 250 gma/sq. ft.
to represent 10,000 r.p.h. at H + 1 were chosen. It was later considered that
this was much too heavy a contamination and the results were interpolated to
300.0.p.h. at H + 1 but it was felt that they could not be extrapolated dovm to
300 r.p.h. at H + 1 without serious misgivings.

Two types of fall-out. simulant were used, a dry powder and a slurry but

both were in fact typical only of a landburst weapon as there was no transfer of

radiocactivity from the carrier particles into the solution or on to the surface
contaminated.

The fall-out simulants were based on a solution of Lanthanum - 140 (half
life 40.2 hours, 1.2 Mev gamma emission) which was mixed with the appropriate
carrier material. The powdered simulant. consisted of Camp Stonemen loam soil
(40,000 1b used) impregnated with the La 140 solution: The slurry (30,000 1bs)
was produced by impregnating dried harbour mud from San Frencisco bay with the
La - 140 solution and then adding an equal weight of water.

The results of various decontamination procedures on different types of
surface in terms of effectiveness, rate of operation and man-hours effort are
shown in Tables 5.1 to 5.6 reproduced from Report U, S, NRDL - TR- 196. The
planning rates and effort include time required to set up the equipment and to
move it from area to area and also include an adjustment for an estimated 75%
efficiency in the productive effort.

Table 5.7 is also included:; it contains data estimated on a similar basis
for transferable or ionic fall-out from an off-shore water burst. The data in
Table 5.7 have been estimated from laboratory experiments and some very limited

data from two water burst trials.
U.S. NRDL - TR - 196 (27.12.57)

Cost and Effectiveness of Decontamination Procedures for
Land Targets (Test at Camp Stoneman, California,
September 1956) (CD 12030)
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U.S. NRDL - TR - 196 (27.12.57)
Cost and Effectiveness of Decontamination Procedures for
Land Targets (Test at Cemp Stoneman, California,

September 1956) (CD 12030)

Camp = Stoneman Trials

Table 5.1 Expected Recovery Performance on Asph haltic Concrete Exposed

——

1000 r/hr Initial Standard Dose Rate

to Dry Contaminant

o

ﬂoao =\Tq Initial Std Dose Rate

S R e —rrr—1" ..|!I|olall..-.||..

o
LLl
=
o
- 4
=
v
LY
(» <

PROCEDURE

Resid'l
Std.
Dose Rate

Effec=- b
tiveness

Plamnfpg
Rate

Resia'l
mdm
_Dose Rate

r/hr

Residual
Number

hr

1000 £°

&\:H

b
ﬁwqrbmmm

Plamm'g
Rate

Yo,
of
Men

Residual
Number

1000 £t°
e

Column

1

2

3

1

2

3

L

)

Motorized Flushing
Firehosing
FH~-HSD-FH~

816
1-100°

12=19

‘B
« 0L
.Blgom

25
15
10

2
6=8
11~13

0.4-0, 5
1.1=1.3

18-32,
¥ mlo__+
26-38

. 8&[0 (01
.02
.01

35
15
10

2
6~8
11-13

0. 06
O- ._+|0. m
14 H.I.“_.l U

Table 5.2 Expected

Recovery Performance on Portland Cement Concrete Exposed to Dry Contaminant

1000 r/hr Initisl Standard Dose Rate

3000 r/hr Initisl Std Dose Rate

FROCEDURE

Resid'l
Std.,
Dose Rate

Effec=

: b
tiveness

Plam'g
Rate

No.
of
Men

Ef wOﬂa

Resid'l
Std.
Dose Rate

Amwwmnt

2 b
tiveness

Plann'g
Rate

No.
of
Men

Effort’®

r/hr

11000 £t°
hr

Man hrs

1000 £t°

r/hr

Residual
Number

1000 £t
hr

Man UH.m_M
1000 ft

Column

1

3

L

5]

2

3

]

Motorized Flushing
Firehosing

6=12°
19-34

35
15

2
6-8

0, 05
0 1=0, 5

8=27
18-35

» 003=-, 009
» 006~, 01
+ 003-, 005

0, 06
0s 4=0s 5
uvo u-'H. U
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10 11-13 (1.1-1.3 S9=14

6=11

meummumam

w@HHQSOmwsa plus handscrubbing with detergent followed by a second firehosing,

Mmmumsmp number, as a measure of effectivensss, is the ratio of residual standerd dose rate/initial standard dose rate:

2 column 4

results from dividing the number of men involved by the planning rate: column 3

ffort, in man hr/1000 £t

or specific activity data provided an extremely large confiderce interval,
d that the MS operation did not add to the decontamination effectiveness,

€This data from 1F=17S-IF test results, and it is assume




U.S. NRDL - TR - 196 (27.12.57)

Cost and Effectiveness of Decontamination Procedures for
Land Targets (Test at Camp Stoneman, California,

September 1956) (CD 12030) Appendix B(iii)

Camp - Stonemen Trials

Table 5,3 Expected Recovery Performance on Asphaltic Concrete Exposed to Slurry Contaminant

dIncongistent results provided the wide range.

mm,wu.mgmubm plus handscrubbing with detergent followed by a second firehosing,

®The _,n was e xpanded and sdjusted to equal the width and magnitude of the 1000 r/hr values.

.vmmﬂmcﬁ. mmber, as a measure of effectiveness, is the ratio of residusl standard dose rate/initial standard dose rate:
& o ; i columnn
nwwwow.nu in man sH\u_.ooo £t , results from dividing the number of men involved by the planning rate: nOHEwlulw

1000 H.\mﬁ,..HdM.me,H Standard Dose Rate 3000 r/hr Initial Std Dose Rate
Resid'l. | Effeo- . | Blamn's | o, Resid'l  [Effec=  |Plam'g | Mo
Std. tiveness” Rate of Std, tiveness Rate of
Dose Rate Men Effart® Dose Rate Ven Efforte
: P 0 2 : 4 s 0
PROCEDUER r/nr Residual | 1000 £t Man hrs, | r/hr Residual [1000 £t Man hrs
Nunber | T 1000 £t Number hr 1000 ft2
Motorized Flush- | 4L=58 .05 28 2 0. 07 L7=57 . 02 28 2 0. 07
ing ,
D WH..HemgMHS Mk.lﬂo . OUI.. 3 w mlm Oc Nlp W mO|l—v__+ . ON w malm o. ﬁlO- W D
T FH=-HSD=-FH Sh=11 « 04 9 ”_.leul...u.. 2=1,1 36=12 « 01 9 11-13 l.2-1.%4 T
u_u Teble 5.4 Expscted Recovery Performance on Portland Cement Concrete Exposed to Slurry Contsminant & ﬂ
P~ 1000 r/fr Initial Stendard Dose Rate 3000 r/nr Initial Std Dose Rate ' &2
- Resid'l M..wwot b Plamn'g No, Resid!'l Effec= p |Flann'g No. =
[7,) Std, tiveness Rate of & Std. tiveness Rate of n
mR.. Dose Rate Men | Effort | Dose Rate Men | Effort® “
TPROCEDURE r/hr Residual 1000 £t VE Residual 11000 ”m.lmn Man hrs,
Number hr 1000 £t r/hr Number hr 1000 £
Yo torized 35=52 o O 28 2 0. 07 43=56 o Ol=y 02 28 2 0. 07
Flushing e
Firehosin 36=55, .0k 9 6=8 | 0.7-0.9 | 36-55, » O1=, 02 9 68 | 07-09
FH=-HSD=FE 8-62 o Ol=, 05 9 11-13 | 1.2-1.4 | B8-62 + 003=, 02 9 11=13 | l.2-1.%
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2 or Appendix B(iil
Land Targets (Test at Camp Stoneman, California, = : |~
September 1956) (CD 12030)

Camp Stoneman Trial

Table 5.5 Expected Recovery Perfomeance on Roofs Exposed to Dry Contzminent
7000 r/nr Initial Standard Dose Rate 3000 r/hr Initial Std Dose Rate f
Resid'l Eiffec~- FPlanning 0. Resid'l Effec- i ! lanning| Wo.
Std. S..<mﬁ¢mmd Rate of Std. tiveness Rate of
SURFACE and Dose Rate Men Effort® | Dose Rate ien Effort®
PROCEDURE r/hr Residua 1000 ft2 ¥on hrs | r/hr Residual | 1000 ft2 Man hrs
Number hr 1000 f£t2 Number hr 1000 ft2
Column 1 2 B L 5 1 2 5] L 2,

Corrugated Metal
0 Firehosing 29 .03 3.9 2 0.5 30 .01 3.9 2 0.5 v_r
Ll FH-HSD-FH& 5 . 005 4.8 5 1.0 12 « 004 349 5 143 ~ 0
foome 1 L
(@] Tar and Gravel b=
& | Firehosing 38 .0l 145 L 2.7 38 015 1.5 4 2.7 O
= FH-HSD-FHA 10 .01 1.8 7 3.9 31 .0 1.8 7 349 of
E Roll Roofing ﬂ
(+'4 i : i 0 1T

Firehosing m.b. .05 W-O 2 0.7 Wh—. »02 UuO 2 -N R

FH-HS=FH 15 015 3.9 % 143 30 01 343 5 1.5

noamomu._..ﬂ._.ob

Shingle

Firehosing 60 .06 3.0 2 0.7 70 .02 3.0 2 0.7

FH-HS-FH 31 .03 3.0 5 1.7 46 .015 247 5 1.8

Wood Shingle

Firehosing 100 .10 2l 2 1.0 200 .07 2.1 2 450

FH=-HS-rH 50 .05 1.5 5 3.3 100 .03 1.5 5 33

eFirehosing plus handscrubbing with detergent followed by a second firehosing.
’mmu.bcmp nunber, as a measure of effectiveness, is the ratio of the residual standard dose rate/intial standard dose rate:

ffort, in man hrs/1000 w.nmu results from dividing the number of men involved by the planning rate: colunn L4/column 3.
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Cost and Effectiveness of Decontamination Procedures for
Land Targets (Test at Camp Stoneman, California,
September 1956) (CD 12030)

Avvendix B (iii)

Camp - Stoneman Trials

Axpected Recovery Ferforiaance on Roofs Ixposed to Slurry Contaminant

1000r/hr Tnitial Stondard Dose Rate 000 r/hr Initial Std Dose Rate
Resid'l Iffec=- Flann'g No, Resid'l Bffec- _ Plann'g No,
Surflace and Std. tivenessP Rate of Std, tivenessP Rate of
Procedure Dose Rate Men [ Bffortc Dose Rate llen Affort®
r/hr Residual 1000 fte lian Hrs r/hr Residual 1000 £t lfan hrs
Number hr 1000 £%2 Nurber B R 1000 £t2
Columm 1 2 3 4 5 1 2 3 L 5

D Corrugated lietal fa)
LLS Firehcsing 30 « 050 2o 2 G 38 a3 20 e Q. il
i FH-HSD-FHa 7 .007 | 3.0 5 T A7 .006 257 5 T o=
O _ ~J
m Tar and Gravel _ m
- Firehosing 55 .055 TeD 4 27 5 018 1.5 i 2o e
(7, FH-HSD-FH 45 « 045 1.8 ) 3.9 50 s 017 1.8 7 3.9 _._S._
L
o Roll Roofi ] [

Firehosing 120 il 1.8 2 1.1 120 « 04 1. 8 2 ._.._)

FH-HS-FH 55 + 055 3.0 5 s 55 .018 2.7 5 1.8

Shincle

Firehosing 250 .2 18 2 1o 250 .083 1.8 2 1.1

FH-HS-FH 170 Al 2.4 5 21 200 067 2.4 5 2.1

Wood Shingle

EH.@*HOWU..H& NWO nNm A-W M A-W MWO oomu 4-W N .—.W

FH-HS-FH 170 AT 0.9 5 5.6 200 067 0.9 5 5.6

a8pirehosing plus handserubbing with detergent followed by a second firehosing.

. .mm“._.mcmu nurber, as a measure of effectiveness, is the ratio of the residual standard dose rate/initial stendard dose rate,

Ciffort, in man hrs/100 £t2, results from dividing the number of men involved by the planning rate: column 4/column 3,




Table 5.7

RESTRICTED

Appendix B(1ii)

Miscellaneous Laboratory and Weapon Trials data on
0ffshore Waterburst fall-out (activity transferable )

Expected Recovery Performance on Paved Areas and on Roofs [Exposed
to Wet (ionic) Contaminant

Surface

Procedure

Range of®

Effectiveness

Planning
Rate

(Residual
Number)

(1000 ft?
hr)

Range of Effort®

“(Man hrs/1000
£t2)

Povements
Concrete or
Asphalt

Motorized Flush'g
Firehosing
FH-HSD-FH&

Heiter Flanerd

.50
*53
35
« Ol

<75 27
+85 9
«55 9
.06

Roof's

Tar and Gravel

Roll Roofing

Comp. Shingles

Corrp. Metal

Wood Shingles

Firehosing
FH-HSD~-FH®

Firehosing
FH-HS -FH

FTirehosing
FH-H5~-FH

Firehosing
FH~-HS-FH

Firehosing
FH-HS-FH

214 rehosing plus handscrubbing with

bpesidual number, as a measure of effectiveness, is

detergent followed by a second firehosing.

the ratio of the residual

standard dose rate/initial standard dose rate.

CRffort, in men hours/1000 £t2, results from dividing the number of men involved
by the plamning rate.

dRestricted to surface removal of asphalt paving
use of skip losder for truck with debric. Lesser rate
to shovel debris into truck.
method shows that surface removal techniques

Greater rate based on
relies on 2 laborers
The results of this destructive decontamination

re requirsd to achieve low

only.

reaidunl numberse
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Cost and Effectiveness of Decontamination Procedures for
Land Targets (Test at Camp Stoneman, California,
September 1956) (CD 12030)
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In the more heavily contaminated arsas D_ may be accumulated in a single short
work shift but in less heavily conteminated areas it will be possible for
individuals to do rcvugtpd shif'ts uﬁu:ravcd by 8 or 12 hour rest periods: the

work will take longer but will require less equipment and fewer men.

The allowed dose Dgy

6. In the U.K. a Wartime Emergency Dose (WED) limit of 75r (100r under
excepti 1 circumstances) has been cepted for Civil Defence life-saving
operatioxﬁ. limit has nat ‘ “"; bfficially ified f QPC¢rtﬁr1x
operat on 1€ i ]
the dec mis ';: es ion
activities of the comr :4-- '. arly L efo 1f the muth m
made of specially trained men, the deco inatios ersonnel must be
best pcsv' le radiological protection during the early period of hi,
and rapid decay.

nsit doge

[ Decontamination crews will presumably operate from radiological shelters
within th district and they will not have to travel more than a few miles
in an automobile abt a speed of at least 30 m.p.h. Transit doses will therefore
be negligible compared with the allowed dose DL excert in very heavily contaminated
areas or where distances are more than 2-3 miles when the transit dose D o will
have to be deducted from D It may 1 alculated with suffici accuracy for

a
(=%

decontamination operations from the estimated trans
dose-rate over the LlStMBC to be travelled.

Starting time t, and duration of worlking shift (t7-t

8. Assuming a mean protective factor "f" over the transit and working

(D.<p." . 0.2
YA ke ) & 0.2 )

ans

t 4
1 2
)

All variables other than time t can be grouped into one parameter

aPtrans ) £ = [ohy -0-2”t -0.2)

s ; !
5R, )

-y LN e £ : : :
In Fig. 1 the shift duration 470 t1—t has been plotted against the starting
time t, for a family of curves covering & range of likely or useful values of K.
Fig. 1 can be used to determine any one of the variables :{5 T t1 and £ (and
hence also of Dﬁ) given the other two.
L

Heavily populated residential area in London

9. Detzails of a residential area to the north of Croydon and 7 miles south
of the centre of London are given in Table 1. It consists mainly of rows of two
or three storey terraced houses in streets at right angles to a main shopping and
business thoroughfare: +the latter consists of three storey terraced buildings
with residences frequent in the upper floors.
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The performance data assess-
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D. Proposed British combined technique

26. This would be applicable to all but the heaviest fall-out deposits
(i.e. nuch above Ry = 1000). The decontanination would be carried out using a
standard type road sweeping mechine (without a collector box), which would sweep

the fall-out into the street zutters and it would then be swept with firechosecs dowm
into the strest drains: four 1% inch firchoses (each with a § inch nozzle)

could be fed by one existing type trailer pump of the British auxiliary fire
service.

rate of forward travel is normally just over 3 m.p.h. and assuming six passes over
4O ft. width of street and pavement and allowing about 25/ of the time for
servicing, the overall cleaning rate will be 80,000 sq. ft. per hour. The time
required to sweep the whole will be thus 2,92 x 10%/8 x 10%* = 361 hours.

27. The road sweeper is assumed to afford protection by a factor f =5. The

28. B8ince firehosi in the open will follow behind the road sweeper it will

not be realistic to start decontamination earlier than about H + 16. For a one

hour reference dose-rate, Ry = 1000 r.p.h., Da = s f =35 , 4t can be estimated
from Fig. 1 that three men each doing two 6 hour shifts with 12 hour rest period

between, could sweep the whole area in about 36 hours getting doses of about

(=]

50, 40 and 30r respectively.

29, hosing would be started about H + 17: an average protective factor
e

f = 1.25 (see parag 23) is assuncd for men engaged in A forward
speed of about 1000 £t./hour per no

down into the drains is cor ]

and a paved width of L0 ft.

per hour per nozzle.

30. One fire service trailer pump feeding L hoses and nozzles could keep pace
he road sweeper and ean the district in about 36 hours. In general, shifts
about L hours duration with a 12 hour rest interval will be preferable for this
heavy manual work and unless illumination can be provided at night it will be
desirable to limit firehosing to the hours of daylight.

31, Water consumption by the compined road sweeper and fire hosing technique
would be 100 x 60 x 36 6 x 10°.U.S. gals or 3250 m which, as one would
expect, is considerably 58 than t amount nceded either for the motorised
flusher or for the firchosing technique alone.

32, If firehosing weré carried out continuously with 4 nozzles from H + 17
to ¥ + 53 (i.e. gne hour behind the road sweeper), ¥ crews each of 16 men (total
%6 men) working 1ﬁ:4 hour shifts with 12 hours off, would be needed and of these,
one crewsof 16 men would receive only about onc thied of the allowed dose.

beowtf

33, If firehosing were suspended during the night 5 crews of 16 men (total
80 men) using & nozzles could probably complete the decontamination by D + 3% days -
alternatively with two trailer pumps and 8 nozzles and 160 men, appropriate daylight
shifts could be worked out from Fig. 1 to have the work conpleted by about
D + 2% days.

*In heavily contaminated areasthe work should not start before L3 hours

but shortage of equipment may make it desirable to start as soon as possible
in some districts so that others will not have to remain contaminated for
excessively long periods.
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HOME OFFICE
SCIENTIFIC ADVISERS' BRANCH

fcr ground burst
on. bvﬂba

AUTHOR: EDWARD LEADER-WILLIAMS, 1 OCTOBER 1956
Summary ( '\S"

Tentative estimates of casualties from up tc 45 grocund burst 10 megaton

bombs on British cities liticns of shelter and
evacuation.

Casualties from an attack aimed in the cptimum way (te cause cast 1wlties)
when there is no .,h._lt r or evacuaticn are feund to range fronm ~ 24 million
killed by a single te just cver half a millicn per bemb by 45 JOI‘lbu-

The tctal evacua : evacuation areas shewn in Fig., 8 is fcund to
reduce fatal g om th attack by from 99 to 8L% depending on
the number cof be he evacuation of the pricrity classes
(45%) combined with Z. pro 1 of a high standard cf shelter for the
remaining inh sants of ‘,‘_-,a svacuaticn areas wculd reduce fatal casualties
frem this attack by frem 99 t " depending cn the ‘number of bcmbs. These
are the maximum savings that could re ; from these pelicies. If the
enemy adjusted his attack sc that all his bombs were aimed at recepticn
areas, thus hieving the maximum casualties amcng the cvacuated and/or
sheltered pcpulaticn, the reducticn in fatzl casualties weuld range f'rom
62 tc L% for the pclicy of 100% evacuaticn, and frem 79 to 65% for the
policy of L5% V“(.LL‘}.thL combined with shelter. In the event of either
cf these \llclrﬂ, k 1g adopted the enemy would probably make scme adjust-
ments in his att geing as far as in the limiting case abcve of
aiming all his bc at recepticn areas. The saving in casualties wculd
then be intermed: . between the twe sets of figures given above.

Je The shape ar I'he '3115(3‘

and Sfi’_‘

the fall-out

mined from the G 1 5 b

Thc pattern censists ef an e ipse with cne apex :t r'f‘une ZEYC tf“ gether
with a ecircle c red 1i ¢ d of grecund zero. This

pattern is reprcduced as Figure 1 and the principal dimensicns cf scme oI
its conteours are shewn in Table 1.

*15-19 Feb. 1954 "Tripartite Conference Effects of Atomic Weapons on
Human Beings and their Enwronmenr" Washington D.C., AFSWP & USAEC

of fall-cut pattern from ground-burst

with 2 15 kneot wind

(Th:s secret Tripartite conference included Caneda USA and UK))

Secret Xl ;J"

cwn wind

of greound ze
circle |
! (miles) ]
i

OOX 4 5 = 2 | i . 5
2000 33 il Bail et
2000 L5 o | 3.6 1icis) ‘
1000 72 11 | 45 ; 2.3 |
500 115 16 5 2.6
300 160 22 ! S SINE) i

Note: these data are from 1951 Jangle-S (1.2 kt) for downwind areas and 1952 Ivy-M (10.4 Mt) for
upwind and crosswind of ground zero, with both distances and dose rates scaled by the cube-root
of total yield (USNRDL-TR-1). This was incorporated into the June 1957 Effects of Nuclear Weapons
edited by Glasstone. 1956 Redwing data showed upwind dose rates had been exaggerated 10-fold.
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@
(As a result of changing USA
supplied fallout data, the UK
gave up analysing distances and
just concentrated on the fallout
areas contaminated under ~15mph
wind speeds. This 1960 paper by
Stanbury explains data sources!)

NOTE: these Confidential-classified reports by UK
Home Office Scientific Adviser's Branch physicist
George Reginald Stanbury, OBE (1903-73) refer to

the 1957 edition of Glasstone’s book Effects of Nuclear
Weapons (based on nuclear test data for civil defence,
not the false computer simulations later published).

Stanbury attended the 1952 Operation Hurricane UK
nuclear test and analysed thermal and fallout data.
This paper compares fallout areas in Glasstone and
other sources like the Classified 1957 USA Capabilities
of Atomic Weapons TM 23-200 and the 1959 UK Manual
of C.D. v1 pamphlet 1, Nuclear Weapons booklet.

The latter shows that a 1 megaton fission surface burst
gives 30 R/hr at 48 hours after burst over an area of ~50
square miles: this comes from Table 9.71 in Glasstone,
1957: the elliptical fallout belt for 15 mph wind is 22
miles long and 3.1 miles in maximum width, thus having
an area of (Pi/4)(22)(3.1) = 52 square miles. For
comparison, Fig. 4-14B in the Confidential American
manual TM 23-200 Capabilities of Atomic Weapons,
gives an area of just 28 square miles.
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Damage by nuclear weapons Min. of Aviation D1-57 March 1959.
Confidential Discreet.

Western, A.M. Attenuation and scattering of initial nuclear
radiation: mneasurements at Operation Buffelo. Tripartite
Conference TCR 6-57 Home Office CD/SA 85 Sept. 1957.

Western, A.M. Attenuation and scattering of initial nuclear
radiations A.W.R.E. Rep. T42-57 September 1957.

Radioactivity in the vicinity of the crater of a nuclear explosion
NATO AC/158 = D/16 42th September 4962.
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The Soviet Strategic Air Threat to the United Kingdom
'wlc 4o

Mr. H. S. Young

(Deputy Director,jfbint Intelligence Bureau)

Although the title of my Talk today is the strategic air threat to the United
Kingdom, I thought it would be more useful to you, as Scientific Advisers to the
Home Office, to talk about the strategic air threat to the West as a whole. The
threat to the United Kingdom is all too easy to understand. It is, however,
threat to the West, as a whole, which determines the likelihood of war.

. The Russian development of weapons since World War IT falls into three
natural periods. It must be remembered that, in general, Russia fought only
battles in World War II. She did not fight an air war or a scientific war,
therefore she found herself at a grievious disadvantage at the end. TFor the
five years of the post-war period she devoted herself to copying Western equipnment
particularly those for air defence, i.e. radars and fighter aireraft. ©She al
began building a large submarine force, but as these subnarines were all of s
endurance, this arm was clearly intended to play a defcnsive role against aircraft
carriers rather than to attack our lines of sea communication. The whole accent
during this period was on defence, and the only offensive itens tackled in this
period were the copying of the American B.29 Super Fortres#; which became the
Russian Medium Bomber TUL, and the outstandingly high class nuclear weapon
programne which resulted in the first Soviet nuclear explosion in the second half

of 1 9li-9a
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The next f'ive years may be classified as the "belt and braces" period. Russia
continued to produce new marks of orthodox equipment whilst initiating research
programmes on novel weapons, During this period she began rescarch and development
on guided weapons of all types, and began her work on nuclear submarines. Great
emphasis was put on surface-to-air guided weapons, and this again emphasises her
defensive outlook. Her first heavy bombers - the Bear and the Bison - appeared
during this period. This was the first indication of a strategic offensive
capability.

During the next six years she has been phasing out the older weapons in favour
of new ones, The first ICBI! was fired in the middle of 1957, and the first space
vehicle was launched two months afterwards. Obviously, the Russians were very
impressed by the political impact of the first sputnik and they subordinated the
I.C.B.il. programme to that of sputniks and lunar probes for the next year. In the
meantime, the production of heavy bombers continued at a very slow pace, and this,
combined with the easy progress of the I.C.B.M., indicated that the Russians were
in no hurry to develop a strategic offensive ecapability. Another most interesting
development during this phase has been the missile submarine programme, and the
Russians are devoting very great efforts to this weapon system.

The present Soviet air order of battle amounts to about 200 heavy bombers and
about 2,000 light medium bombers. Taking the likely attrition rate into account,
the threat that this presents to America is very small whilst the threat presented
to the United Kingdom and NATO installations in Europe is exceedingly great. It
is interesting to note that the number of Soviet day and all-weather fighters is
about 8,000 which again emphasises her defensive outlook.

The missile threat has much the same character. The number of I.C.B.lM.

launchers available is probably less than 20, and there is no certainty that the
Russians have any operational missiles at all. The number of intermediate range

-1 =




»

and medium range ballistic missile launchers probably. amounts to about 300. Again,
this poses a minor threat to the United States and a majokr_-threat to the United
Kingdom and the NATO installations in Europe.

Bearing in mind that both sides almost certainly = an adequacy
material, what does this all add up to? It probably means that the
has a nuclc r advantage of about 5 to 1. The quality of her deterrent
higher, and there is much greater diversity. In terms of 1t
a Soviet first strike does not make sense, but an American
means that Soviet strategy is:-

(a) Deterrence of the United States against cities,

(b) Deterrence of Europe against everything.

On the assumption that the Soviets intend to cJ.tlpue their progran
I.C.B.lM. production, they will certainly be able to have s hund
in, say, five years. But it is far from certain
in view of the efforts which she is putting into
it may well be that, as with the heavy bombers,
may remain small, and her major strategic missil

DUTLLD the discussion which followed, Mr. Leader- 1ians said that the figures
given by Mr. Young for the USSR Order of %rftle did not > with the data :rvindﬁﬂ
for the US Govgrcoslcnal Hearings. DMr. Young s ated that the fiéurﬁs he
presented were almost certainly more recent than those quoted
Hearings. The US now agreed with JIB's assessment. B5ir
US and USSR I.C.B.M's compared with regard to accuracy at comp
lir. Young said that they had insufficient data on USSR
comparison. Whilst the fall of missiles had been observed,
the aiming point. From the small amount of evidence &

C.E.P. at operational ranges is of the order of 1 t

where the 57 MT weapon fitted into the picture.

all clear about this. It was delivered by the

Russians had not yet developed e missile large en

possibly have been developed fer lir. Kruschev's C

missile missile appears unlikely.

it to targets in the U.S5.A. I

Bear unless it could be refuelled

in view of their age we ought to disregard t“c TU-4

TU-4 is probably obsolete and is being replaced by

attrition rates vary with the different methods ef

US Air Defence would take a heavy toll of the Be

change when the supersonic bomber came into service. h

UK Air Defence might well be lower. With regard to the ICBH {
programme of Anti-ballistic Missile defence, bu t there are as yet no
missile sites have been constructed. he US 1 cloping Nike-Zeus,
this will ever get into service is another mat Its st will be
even by today's standards. In UK we consider tnc decoy problem to be
Now that the weight of megaton warheads can be much rUddCbJ’ there
missile for more decoy equipment. Warheads can be destroyed if the defer
the design. Conversely, if the defence is known a warhead could be desi
outwit it., The problem is thus very complex and a successful solution
to prove very expensive,
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The Conference was attended by Regional Scientific Advisers in England and
Wales and Northern Ireland, by Regional Directors of Civil Defence and Officers
of a number of Departments. The following were present for the whole or part
of the proceedings:-

Scientific Advisers

Profess

or G. E. Coates, M.A., D.So., F.R.1.0. Northern Region

e We Bradiley; BD.So. . Fh.D.  FIRITEG, North Lastern Region
L. ¥. Bates, Ph.D., D.Sec., I.R.S. llorth ilidland Region
D, D Bley;, M.Se,, Ph.D: 5 Se.D.
I 2, DiiSo., PhiDe . BRRILL0. L b i

J:.Je
M.A., Sc.D., D.Sc.

N.R.L.C.

o6. , F.R.I.C. South Eastern Region
Inst.E " " "
T I " ) " n n
. I.C,
s DsSC., F.R.5. Southern Region
«s F.R.S. South Western Region
i 3 Ty et " n "
s DR S,

heDey S6.D., F.R.8.
K. Conn, M.A., Ph.D.

o Prof

i Professor F. Llewellyn Jones, M.A., D.Phil., D.Sec. Wales
S+ T. Bowden, Esqg., D.Sc., F.R.I.C, i
A Professor M. Stacey, D.Sc., Ph.D., F.R.S. Midland Region
i Professor P. B. lioon, M.A., Ph.D., F.R.S. ! !
Professor J. R. Squire, M.A., M.D., F.R.C.P. & &
A. F. H. Ward, Esq., M.A., Ph.D., F.R.I.C. North Western Region
Professor J. Diamond, M.Sc., Wh.Se., M.I.Mech.E. I Ly 3
Professor K. G. Emeleus, M.A., Fh.D. Northern Ireland
Professor H. B, Henbest, B.Sc., Ph.D., D.I.C. i "
Regional Directors
S. Lamplugh, C.B., C.B.E. Northern Region
J. R. S. Watson, Esq., Newbh Eastern RHegion
Rear Admiral A. D. Torlesse, C.B., D.S.0., North Midland Region
Rear Admiral W. L. G. Adams, G.B., 0.B.E., Southern Region
Major General J. S. Lethbridge, C.B., C.B.E., M South Western Region
Major General R. B. B. B. Cocke, C.B., C.BE.E., D Wales
larshal Sir Lawrence Pendred, K.B.E., C.B., D.F.C. Midland Region
E. N. Goddard, C.B., C.I.E., C.B.E., M.V.O.
M.C. North Western Region
Lte Gener i # South Iastern Hegion
Captain K. L., Harkness, D.3.C., R.N. London Region
Home Office
.
i Sir Charles Cunningham, K.E.BE., C.B., C.V.0.
General Sir Sidney Hirkm K.B
4 Major General S. F., Ir
$ d. 5. Paterson, Esq., C
Lt. Colonel A. J. Batche
K. P. Witney, E

t. Ho F. Firtl
ie G. Hussell,

llajor General F. R. G. Matthews, C.B., D.5.0.
Air Commodore C. J. Luce, D.S.O0.
Surgeon Captain J. G. Holmes, 0.B.E., M.A., M.D., R.N.(ketd.)

Blaclks Bsgs, BaS0.; PhaD., D.E.C., FRI.C:
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Ministry of Supply

Sir Owen Wansbrough-Jones, K.B.E., C.B., M.A., Ph.D.

Ministry of Agriculture, Fisheries and Food

A. C. Sparks, Esq.

J. G. Carnochan, Esq.

G. Wortley, Esq., M.A., Bu.Sc.
Drigedier J. A. Mullington, 0.E.E.

Ministry of Health

Thomson, Esqe., M.D., D.P.H.

H. Murray, Esq., 0.B.E., M.D., D.F.H.

E. A, Lovell, Esq., 0.B.E., B.BSc., A.Inst.P.
V. . Teylor, Esq., B.S50s, A.Inst.P.

ry of Home Affairs, Northern Ireland

Captain C., C. MeCreight, M.B.Z.

_Office, Scientific Advisers' Branch

H. Purcell, Esq., C.B5., Ph.D., D.I.C., F.R.I.C.
Leader-Williams, Esq., B.Sce., A.M.Inst.C.E.
R. Stanbury, Esq., B.Sc., A.R.C.S., F.Inst.P.
T, Jones, BEsg., M.A., B.So., P.5.5.
MeAulay, Esq., D.Sc., A.R.TeCe, A.R.I.C.
G. Mcbhonald, Esq., B.Sc., A.R.C.S.
Martin, Esq., M.S¢., D.I.C., FuInst.F.
] tern, Esq., M.A., B.Sc.
rryman, Esq., B.So,

Hutchings, Esqe

Miss H. Duddy
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MR. LEADER-WILLIAMS: We certainly may be, but a limit would scon be reached
beceuse of the time taken in giving first aid and in delivery to the
ambulances.

DR, PURCELL: I would have thought that Professor Squire was absolutely right
in saying that we must make more use of private motor cars to carry the injured.

DR. MURRAY: I imagine the figures quoted do not include private cars; possibly
they could be used.

uR. WITNEY: We were working on that basis. The station-wagon type of car could
certainly be used, and ordinary cars could be used for sitting cases.

rsday, 14th

MR, Ju\uu described a Survey of the Protection against Fall-out afforded by
and Other LUL]LLngP. Hie said:

This work was begun in 1956 when the White Paper on Civil Defence (Cd 9691)
called for a sample survey to be made to find the level of protection against
fallout which houses and other buildings could provide. The survey of private
houses was started in 1957 and has now been completed. You will have had a paper
describing the results of that survey - CD/SA 89.

Private Houses. The Home Office obtained the co-operation of the Local
Authorities in eleven urban and rural districts which were considered to represent
typical reception areas in the country. None of the large conurbations was
included: the populations in all cases were less than 100,000, in most cases
considerably less. The districts were:

Carlisle, Chesterfield, Exeter, Harrogate, Kirkcaldy, Perth, Wellingborough,
Wrexham, Chelmsford, Witney and St. Boswells.

The Authorities we ere provided with a table which gave the protective factors

of typical houses. The t&;] was to take a census of houses of various types and

render a return of the 1 ungr of households having given protective factors.

On the whole the results showed that factors were lower than expected. The table

on page 5 of CD/SA 89 shows that many households would have factors less than 40.
The Authorities were asked to consider three possible schemes of protection.

Under Scheme A householders would stay in their own dwellings; under Scheme B

they could move, if they occupied part of a building such as a flat, into the

best part of the building; and under Scheme C they would make use of an underfloor

trench in their own premises - if this were feasible.

Some of the outstanding results showed that in rural districts L5% had factors
5s than 25, 4Ok less than 40, and 97% less than 100. For rural districts under
Suugme C, the corresponding persentages were 355, 57% and 76%. In urban districts
the corresponding precentages were 31%, 57% and 90% under Scheme A, and 11%, L40%
and 52 under Scheme C. Combining rural and urban districts with appropriate
weightin g we found 'natural' estimates under Scheme A to be 36,, 65 and 95%: and
under Scheme C to be 21%, 46% and 61/ There was some improvement in rural and
urban dlrtrLLta in Scheme B and Scheme A, but on the whole this was very slight.

In some areas it was found that the factors at the centres of towns were
distinctly higher than at the outskirts. In Chesterfield, for example, there was
a marked difference, but in Kirkcaldy there was not much difference.

Communal Buildings. The Survey of communal buildings, that is buildings other than
Prluatﬁ houses which could be used as shelters, was begun in November last year.
There were buildings such as theatres, churches, schools, office blocks, department
stores and so on, which could accommodate large numbers of people. This work is
not complete, but some interesting results have already been received.
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XV

DR. McAULAY gave a review of progress in Radioactive Decontamination.
= Soes
He said:

Tt is three years since we last reviewed the problems of radiological
decontamination. Of the few papers which have come in the first is one from
the Chemical Defence Experimental Establishment -~ PIP (R) 20, which gives an
account of their experiments on Decontamination of Skin and Clothing.

There are two American papers that you might like to study at your leisure.
One of them is a paper by the staff of the Stanford Research Institute under
contract to the Office of Civil and Defense liobilisation - CD 11727

entitled 'Systems Analysis of Radiological Defence'. The other one is a
report on 'Operation Flumbbob - American Atomic Energy Commission

CD 11605. There are two other papers that I want to refer to - one is the
very voluminous report on The Radiological Recovery of Fixed Military
Installations, which seems to be based on questionably high effectiveness

in cleaning up surfaces. The chart shows the residual number, i.e. the
activity remaining after decontamination. We are rather doubtful about all
these figures and particularly about 95f clean up of a comorete road by fire-
hosing. The other report is by Technical Operations Incorporated -
Radiological Defence Planning Guide. Tpis particular group was asked to
produce a complete defence plan for 0.C.D.M., but their work is based on the
same data which appear to relate entirely to large particles from bursts on
desert sand, and easy to remove by simply blowing or washing them away.

Coming to the problem of the removal of contamination from skin,
clothing, vehicles or equipment, this is a secondary problem because it is
diffioult to imagine conditions where the radiocactive dust hazard could be
serious without simultaneous lethal gamma exposure. In spite of high
standards of personal cleanliness you may later get a Beta burn, but it
is still only a burn. The main object of decontanination of skin and cloth~-

g is to keep the Operating Theatre clean and to keep contamination from
getting into wounds or into food and drink. The first problem that Porton
faced was to get a suitable simulant for fall-out. They produced a simulant
consisting of glass microspheres impregnated with 0.15% Ta and these were

irradiated in a pile to roughly .1 mo/gn. The microspheres were 10 to 100
microns in size which is the biggest they can make. The 10 micron particle
represents scmething much more difficult to remove from skin and clothing
than the kind of partiole Mr. Stanbury was talking about, i.e. fall-out
particles of 75 microns and above.

Then they had the problem of getting live skin, which was difficult, so
they mede a skin replica by taking an epoxy resin cast and from this they
obtained a positive using a solution of methyl nylon in chloroform and alcohol.
The replica gave a good representation of the mechanical surface of human skin.
Porton found that with particles of 10 to 100 microns, by using ordinary soap
and water, they could get effectively over 98/ removal. In the case of
clothing contaninated with these glass microspheres they found brushing or
shaking ones Jacket is not a very effective way of removing these particles -
less than 60% in some cases - so they tried washing with detergents. 1 cannot
imagine anyone doing this with a suit, but with washable fabrics over 98> was
removed in this way. The fabrics were placed in the tub or in a washing
machine and stirred about 100 times. In the case of outer clothing they
naturally felt this was not desirable so they tried vacuum cleaning and got
more than 98% removal.

Before going on to the questiocn of decontamination of areas, there is
one very important piece of real factual evidence I wish to mention. If a
particle say of earth - 200 microns - is sucked up into the cloud, and
fission products condense on it, and if that particle gets wet coming down,
the activity after about 10 minutes becomes, to a large extent, fixed in
the particle. Also, if the particle comes down on to a wet surface, and is
wet for 10 minutes, the amount of transfer is likely to be negligible.
Except for water burste our problen is going to be very largely a mechanical
one of removing the particles from the contaminated surface.

Ilow area decontamination. Here we are faced with the problem of a
heavily contaminated built-up area, and what to do after 48 hours. We have
to decide for instance, whether it is going to be worth while to clean up




roads, pavenents, roofs eto. and when we ought to do the jobs. We have not got
very clear answers to this problem in spite of the voluminous reports from
Anerica. The experimental work in the U.K. is being done by Porton who have
recently acguired a road sweeper and various other items of equipment needed to
clean up en area. They will carry out trials as soon as supplies of suitable
simulant are available.

Let me go back to two years ago. ﬁany of you probably read the Report of the
Physics Lecturers Course. There I reviewed the problem and the many factors
involved on which we have no accurzte data. 4 number of factors were combined into
one Parameter:-

N = P_;x;_r:( 2'—2)
2L

where P is the resident population, X in feet per hour is the rate of clean up of a
street, L the total street length to be cleaned, and T(25) the time in hours the
operators could work before getting a dose of 25r, N represents the number of
residents per C|crdt3r required for decontamination. Thus if decontamination were
sterted at 2, 4 or 6 days after the burst, the values of N would range from 185 to
370, from 900 to 900, and from 800 to 1,500. Now I assumed in doing the decontami-
n ng that people came from outside to operate the road-sweeping equipment. dJust
before that, one person in each house came out for not more than half an hour and
brushed all the contamination from the pavement and sidepaths into the street
gutter, Following on the road sweepers which swept the fall-out into the street
gutters, a water tank and pump enabled the ountad*uatLo“ to be washed along the
gutter and down the drain. It is interesting to note that in one of the American
Operational Rescarch reports the range of effort covered is one operator per 100

of the population up to one per thousand. The U,S. report - Radiological Recovery
of Fixed Military Installations - gives some figures about rates of cleaning up.
They assumed motorised flushing equi;ment, graderswvhich scrape the earth into a
windrow pile and leave it at the side, scrapers which 1ift up this windrow

and put it into a container so that it can be moved and dumped somewhere else.

They used bull-dozers, ploughs, and so on. They give the rate for fire hosing a
street as 6,00 gallons per hour at 80 p.s.i. through each of two 1y inch hoses and
four men to each hose, or 7,500 sq. ft. per hour per hose., In the case of motorised
eguipment, i.e. the water flushing machine with two very powerful nozzles in front -
this delivered 50,000 gallons per hour at 90 p.s.i. employing two men and decontami-
nating some 35,000 sq. ft. per hour. In the Plumbbob. report the calculations were
something of the same order - an unpaved area of 500 ft. X 500 ft. = 250,000 sq. ft.,
was decor inated in three hours or 80,000 sq ft. clean up per hour, In my case I
estimated the rate of street cleaning with a road sweeper and firehosing at between
40,000 and 150,000 sg. ft. per hour, assuming thet ccentamination is washed down into

street drains.

Now 1~t ne come to the Stanford hescarch Institute's study. They worked out
wnat is called a 'methodology' for assessing the value of a decontamination procedure
[ Luttuuwtc y they used a complicated basis 31 assessment, f irst a 'performance’

"=1cL lu the rate of coverage multiplied by the fractional reduction of

iation divided by the exposure factor. From this they worked out a 'decontamina-
tion' value, which is the performance value multiplied by the fraction of open
field radistion penetrating a shelter divided by above-ground area per capita. The
res Jst‘ work out very much in the same range as we ocalculated. Two casesare
assured (a) 1 operator per 100 of the population, and (2) 1 operator per 1,000 of
the po yulgtiou. The bulk of the effort is done Ly mechanised equipment but the
population are expected to do a bit of spade work on unpaved areas., In the paper
they cive very interesting data on the distribution of certain types of surface in
Armerican towns and the proportiocn of certain classes of people likely to be available
and useful for undertaking the decontamination. Assuming one operator per hundred of
the population, a 50% dose rate reduction could be achieved if each member of the
crev worked two 10-hour shifts, and a 90% dose rate reduction if each worked twenty
10-hour shif'ts. In my assess: ext I took only 25r as the limit of exposure for people
ged on decontanination. I must now go back and do it again for a wartime
emergency exposure of 75r if this is Justified to enable the community to survive.
i tt add that this particular SRI report - if anybody is interested enough to
- has a beautiful graph. It shows the cost of saving the United States of
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Anerica in relaticn to the actuel cost of the prutective decontamination
progranne, in terms of the surviving population.

Tt is interestinz to note that in an averzge American town, per 1,000
inhabitants there are 0.7 Sanitary Department employees, one fireman,
2.9 highway department workers, 1.4 pollce. n., These with watchmen and
cleaners nake up 1.84 of the total population possibly able and available
to do this job. They have also considered that in America, of course, all
cars would have their tanks at least half full in ergency - that means
something like 10 hours travelling at 25 miles an hour, so everybody could
bezt it out of the contaminated area for some 250 miles. Each would have
to take his own food, and this is where the Stanford Institute's estinate
stops. They say they can carry the operation no further because they do not
know what would happen when the family food supplies ran out.

T would like now to refer to the extrenely valuable factual report on
Operation Flumbbob in 1957. The report is called the 'Evaluation of Counter-
measure System Components and Operational Procedures', but T don't think one
ouszht to let the title frighten us away from the value of the report. They
built an underground magazine type-shelter about 25 ft. inthe middle by
L8 ft. long, covered with 3 ft. of earth, and they carried out a study of the
dose rates during pamma flash and residual effects inside and outside the
shelter to several days after the burst. It had large ventilators and one of
the objects was to study the internal dose at various points inside in
relation to the various apertures of the shelter. In the second part of the
procranme - three areas outside were selected as likely to receive fall-out.
In ore of the shots this particular shelter was almost a mile from Ground
Zero. After the shot the fall-out built up over the shelter ley'rﬁtldly -
it started in about six minutes and it reached a maximum in
the burst. e maximun was 60 re.p.h., which is higher than they had budgeted
for. It had been intended that a party should come out from the shelter to
monitor the areas and to decontaminate one of the selected areas seven hours
a”tLr the shot, but in an area at 60 r.p.h. at 1 nutes after burst, this

not ¢.1e until two days after and it presented a very valuable
opportunity as the area was thoroughly nmonitored before and af'ter decontam-
ination and all personnel carried film badges. Three areas had been mark
out, and at 7 hours after burst monitors were sent outto measure the dose
rate at the centres of the three areas. One area which had a fairl; i
i at 7 hours was selected. The area was a square of
days after the burst four monitors went out and started
proceeded in steps to each corner, and the whole area was
monitored at heights above the ground of 1 ft., 2 ft. and
went to various points outside and measured the dose
conplete record of all relevant dose rates before,
he decontamination operation. The crews and their equip-
four motor graders (pushing the earth to the side into
motorised scrapers, and one bull-dozer was kept three miles
clear area., Decontamination was done in four staszes and took
In the first stage an area of 4O ft. X 40 ft, we cleared and
al 20 ft. round the periphery. This was then extended to
and finally teo 500 ft. X 500 ft. The central area of
monitored and rescraped in an attenpt to get down to 2
o001 ki ed 99% dose rate reduction at the centre.
achieved. The results at 3 ft. height were:-

R.N. at Centre (average)

Ofts X L0Ft, 0.39
A

c0ft. 60ft. 0.352
100ft. X 100ft. Q.24
500ft. X 500ft. 0.16

A second j over the 100 ft. X 100 £t. area gave an R.N, of Q.11, The
ground v ough and hard and a lot of boulders had to be removed which slowed

then down very considerably.




wanting to go into the middle of Z 2Ol od there until considerably
later, and it 25 lock on a first analysis as aslts will develop
in a fairly orderly

o

Controller will be edging round to see where he can pet food from for area
badly hit.

BRIGADTER MULLINGTON: I see hin starting fairly early. The Regional Food
S

| quite agree with that, but I am equally convinced that
8 mnove will be ~ limited by the public control conditions and the eradual
clearance { you to continue to turn this problenm
over in your minds an me heve any considered opinions that you may have by
correspondence; that is the best conclusion for this afternoon.

talk on Study Torquemada, dealing with Fire Problems
n. He has provided the following summary:-

Estimation of initial fire incidence

hod used is based on that described in the Report of the Technical
Study Cours held at the Pire Service College in May, June and
i tuation after an Atomic Attack on a British
available on application.

ncerned in these partioular study courses was Birminghe
in 12 scale model was made by the Birning i

_ : ctor of the area likely to be affected by the

nominal atomic borb over the centre of the city. With this

shielding - which is all important in this connection -
te satisfactorily. A lamp was set up at the point of
model, and it could be seen immediately which windows
a question of
' 1 to

e concerned with the much larger area of dama
and we had no model We are forced therefore
tailed maps available were the Insurance Plans of
and iead prepared by Messres. C. B. Goad Ltd., which we hired
for the purj These are to the scale of 40 ft. to the inch and
conplete de gs, construction
order to reduce the volume and tediousness of the work involved in
3ing map: method developed for the Zirminpham model had to be substantially
simplifi

i

Estination of the Number of Exposed Floors

ldings on opposite sides of a street which is receiving
a direction perpendicular to its ngth are of the sane
exposed floors on the front of the buildings on the
the explosion depends on

of arrival of the rays, say «
of the street = 10w

of units of A0 f.




L a

tana=Y/X
If we take the averace depth of a floor to be 10 £t. then the number of
exposed floors is given by

10n orn = wtan X
10w
For a 1 MT croundburst bomb the height of the top of the fireball above ground

is about 0.72 miles. Beocause this distance is large compared with the height of
most buildings, the exposed upper floors do actually see a large part of the fire~
ball and not just the top of it, but in assuming that the radiation is just as
intense from the top as from the middle we are probably overestimating the fire
situation which will result.

On the above basis the following table gives the number of exposed upper
floors (to the nearest 3 floor) for a range of distances from the explosion and
a range of street widths.

Hence at 5 miles from 1 megaton ground burst, only
top windows are
exposed

TABLE I

Distance Ancle o
fru Jgf Width of street
L TOI \ ; : -
explosion arrival (units of 10 ft.)
3 !

4 il Tl 7

N

miles 4

— —
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n
= = POA\N
.
='W,

| I

-
- &
.
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RS IR RS RS
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.
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|
l
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l
‘
|
I
l
|
|
|
|

It is obvious that for street widths greater than 80 ft. at close ranges
(or for example where there is an open space in front of a building) it can be
ly assumed that all floors are exposed; since few buildings have more
floors. At the extrene range for ignition the angle of arrival varies
het for street widths greater than 80 ft. the number of exposed floors
e taken as one. It is for these reasons that the Table is stopped at

To the numbers obtained from Table I nust be added or subtracted the
erences:iin numbers of floors of opoosing buildings as shown on the maps to give
actual number of exposed floors in any particular case., This number of course

nnot be negative, nor preater than the total number of floors in the building

Ranpe

Birminghan study an attempt was made to allow for the variation in
f the rediation, with distance fron the explosion on the chance of

that there are no continuing fires inside a circle 1 mile in
radius because of the complete collapse of all buildings

niles the only fires possible are those in
steel framed or reinforced concrete construction

the chance of ignition is 100% all the way from 15 miles to
miles, after which it drops to 30/¢ for a further 2 miles.

Zzt 7 niles from a2 1 NT explosion the heat intensity is still
12 cal/sq.cn which is sufficient to ignite easily inflammable
naterial like "Excelsior"./

- 31 -




Inclination of Strects to the Direct Line of the Heat Flash

The first two lines of the following table are taken from the
Report already referred to.

TABLE IT

Angle between hea
flash and street
(degrees)

rfroportion of heat
flash entering

rroposed grouping
for Torguenada

—

For working with Goad Maps, the division into 6 angular groups is too
2, and it was decided to use the 3 group system shown in the last
5 means that all streets inclined at an angle gre=zter than 60°
cct;ﬂq of the flash are assuned to be at right angles to it; all
hose between 30° and 60° have their chances of ignition reduced by 20%:
and those below 30° are neglected. A small pilot study of one area showed
that this approxination was very close, while the saving in work was considerable.
he chance of a continuing fire as affected by (a) Size of Fire
ConpgrtALnt and (b) Number of Windows.

eat detail in the earlier report, but consider-
1eeded for use with the Goad maps.

ntinuing fire developing from a small source of
cases with the size of the fire compartment and increases with
sources of ignition i.e. with the number of exposed windows, and
dealt with parately in the 'mingham nodel assessment. However,
with size is roughl; 0 onal to the area and the increase -
: i an approximately square building)
versely proportional to the length

chance has been still further reduced by two assunptions
of the windows have been whitewashed and

+ 1 - % . . . . . .
(b) that 25% of the ineipient fires are extincuished
by fire puards giving an overall reduction of the
hance of fire of 55/ (75% x 75%).

h this part of the estimation there
nmain fire compartment size groups
follows:-

Owing to the uncertainly conne
seened to be no point in using more
and the figures finally udjvted were
el \ £, 17
Group (A) 20 ft. frontage. Chance 0.2
Group (B) 40 ft.

Group (C) 80 ft.




0
In the streets inclined between 60 to 500 to the heat flash, these chances
were reduced by 20 to

Group (A) 0.16
Group (B) 0.08
Group (C) 0.04

The Method of Estimation

The following routine method was adopted for making use of the principles
enunerated above.

o For any prarticular sheet of the Goad maps, the distance of
the centre of the street to ground zero was first estimated
to the nearest mile.

Fron the N/S pointer on the sheet, the direction of the flash
was deternined and the streets 13@1‘1’:&1&101.11@" to this
(within 30°) were noted.

Starting from one end of each street, each exposed fire compart-
ment was considered in turn and the number of exposed floors
narked on a tracing paper overlay, using Table I together
with the information on the numbers of floors of opposite
buildings given on the nap.

All the fire compartments in Group (A) were then noted and
the number of exposed floors for each was nultiplied by
the chance of a continuing fire developing (0.2 in this
case) and the number recorded on the overlay in Green.

The fire compartments in Group (B) were dealt with in a similar
way and the nunber recorded on the overlay in Yellow. Finally
the fire compartments in Group (C) were dealt with, and the
chances recorded on the overlay in Red.

5e This process was rcpe vbed 1or the buildings in the streets
inclined between 60° to 30° to the f1 ash, but using the
appropriately reduced chance figures.

6. A1l the figures in each of the colour groups were then added
to give the total chance that continuing fires would be
tarted on any one floor of any one building flor each group
Of fire compartment sizes. Let us assume that these numbers
are x, y and z. Then these numbers of fires were marked
in on the overlay as red ticks, the actual choice of which
building in each group being imnaterial.

Inevitably there were nany classes of buildings which did not respond
readily to the above method of analysis, and each had to be considered on its
merits, bringing into play as much wartine experience in this field as was
available to the Branch,

Secondary fires

The problem of so-called "scc;n ary" fires i.e. - those started as a
rcsult of disruption of some kind or another caused by the blast - was dealt

great detail in a paper entitled "The Fire Risk from Blast Damage"

.Htuh also appeared in the Fire Service Collere Report already referred to. This
was based on a careful study of all the fly bomb records. It was found that
about 6% of the bombs were rcstouﬁible for ltrve c_“tlru¢1" fires and about 40%
for small fires in debris If we
assune that one tenth of t small fchs continue the overall flgure for
continuing fires is 10/, In a sroundburst 20 KT bomb, the damage produced is
equivalent to that of about 1,250 fly bombs. For a 1 NT groundburst the number
would be -




50,000

and if 10% of these cause fires, there will be 5,000 secondary fires.

It is not expe 16 i ¥p 1re wﬂuld ocour beyond six miles

ince this is the linit ¢ 18.2¢ 'h econdary es night occur on the
average at a desaity of i

dens: !),

“ﬁch G covers an area of approxinately 1/40th nD mile so that
on each one extra fire must be inciuded. Here again it is not important

onable to select a high fire risk

where fire is located, but it is reas
occupancy such ad factory, or a garage.

nhead covered by the Goad Maps, the
be as follows:=

Fire Conmpartaent Size Number

Small 1050
liedium 223
Larg 20

1293 o

r
fires allocated
in roughly the same proportion 180
1473
not covered by the Goad largely residential so that
additicnal fires snall compertioent cat crory
The total number of fire y 7,000 and 8,000, and it was
decided to allocate the IJ_I ¢Lbard to each category:-
Small (S) 7,000
Medium (ki) 500
Large (L) 50
o {3\ 5 &R
a'.~.‘t¢‘vl \A J F,,Jl‘/()
war experience of mass fire raids in Germany it was concluded '
spread factor was about 2; i.e. about twice as many
{ were Lctually set alight by incendiary a "
must allow for the final aestructlor by o

of abo is out 4 in 10 to 1 in 15 of all the

buildings in th

s
iire

For the purpose




without

Tn each aE S AT : ’ 1 . o
In each category : .+ and e nal number of

buildings destroyed by

o

As a

et Bl e

|
a4 L

L ! ]

e e e —— . e it

o

second and third spread fires.

following are




These ) s sunptions onbined with the actual numbers

fires in each catepgory were thien used calculate the fire position
various tines

Fire Compartment Size

e —— i ——— e i o o

Origination
of Fire i N
Small Mediunm

T, R ———

: ol on TNt < AR
H+ 1 | Initial heat fiash +
f'ires 7,000 500 I 50

@
S
g,
g

BESLES  Laheed T do bbb

Initial fires Nil ) 500

, lakh
:

1st spread fires (p2 + p3 + pl) I 2,800 375
2,800 5112875

R R N

|
|
% 32a " (o)

B B

e e e et ety s e ,.-,..._.4__..‘__...__._.-.‘ S A —

Nil

|
2nd i 1 (p3 + p&) | Nil
i
i
Initial fires
]

1st spread fires (p2 + p3 + ph) | Wil

o " (p3 + pk) ! 1,400
!

| EI‘G n n (;‘J-l—) Nil

i -
+_.__._ T e e s i i i
i L

)
)
§1,aoo 625 |

Initial fires { Nil

| {
'Ei + 8 E‘l:-zt apread fires (p2 + p3 + ph) ' Nil
|

V)
o]
L
=
‘:\.-l'
i
o

l 2nd t 2

! 125) 20

e e
=
=
—
N
o

j = ) nYS
’i_‘)l‘d n n (31‘:{_ ! Nil

These numbers were divided between the various fire areas in the Liverpool-
Bootle district using the H + 1 assessnent as the basis. The local fire officers
with their special e ience of the fire risks in their areas, allocated the
ed where the fire spread was nost likely to take place.

S WoI most painstakingly carried out resulted in the production
of the four fire situation maps which you see here displayed.

XIX DR. PURCELL: I should like to say how much we have appreciated the help of the a
Scientific Advisers during the past year. Additionally I know that you will not =

to close
nuch we appre

without allowing me to say to the Commandant of the Staff College how
te the kindress and hospitality that we have received during this -

Conference. Ve particularly a preciate his magical touch with the weather; the

sun always shines when we oome here. Thank you very much indeed.
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Operation Antler, Maralinga, 1957.

TABLE II.—Target response table for military equipment and personnel

£ RESTRICTED (for 20 KT and 1 KT weapon)
Air Ministry WO
Ao ‘The information given in this document s not to be | CODE No. T
s 61r Approximate peak
e o 9612 Overpressure (psi)' | Equivalent | Damage level
Press or to any person not authorized to receive it Equipment (Taken from 20KT | scaled psi 0 be
o near surface burst | fora IKT | expected
26/GS Trg Publications/2427
Heavy tanks .. .. .. 55 78| Moderate
30 50 Light
Scoutcars .. .. .. .. 30 |50 | Seve
20 | 2 Moderate
12 | 17 Light
Bvehicles .. .. .. .. 15 |21 Severe
o 10 | 14 | Moderate
7 10 Light
Field artillery (in open) .. .. 20 |28 | Severo
AN INTRODUCTION P E R
10 14 | Light
Field artillery (in gun pit) .. 20 28 | Light
Heavy mortars .. .. .. ) 75 | Moderate
15 21 Light
Heavy girder bridges (sido on) .. 20 28 | Sovero |
Wirsiess sets <. .. 1s 21 Severe |
NUCLEAR WEAPON | Bl R EE
| 3 | 4 Moderate |
4 men fire positicn— |
3 30 50 Severe
; EFFECTS el 5 .
| | 3 13 Light
| Maintrench .. .. .| 30 50 | Severe
Aircraft parked— |
Bomber .. . . ik 542 742 {Dependingon
aspect
| % Fighter .. .. .. .. 12 17 | Severe
Alrcraft airborne .. - . 105 | 1447 ‘ Kill
Men (but remember other accompanying effects)
| | Injury level
0 be
' Promulgated by Command of the Army Council, ; . opeeEd |
Men standing in open .. .. 8 13| Sever [
E w.T * # H 7 Moderate
ey | 3 4 Light |
Men layingin open .. .. | 12 17 | Severe ‘ . . b
9 14 Moderate . i o
) 6 8 Light £ i " 4
d Promulgated by Command of the Air Council, Men in revetted trenches 55| 2 2 Vogerate 2 k o Sl
o SR 5 kt composite core (Pu239 within U235)
. A‘\ i . DPLasn. L. Ligh damage—Will net interfre serously with immediate use.  Will require N n
some repair to restore to full use. I b 9 o b 1 9 5 h Id b
2. Moderate damage.—Roquires repair facilities available in field workshops. tactical air burst on ctober 71 e )
3. Severe damage—Requires base repair.

| For associated dynamic pressures, see Table IIL.
| Crown Copyright Reserved 2 Normalized for non-desert terrain.

balloon at 300m ] A &

Antler (left)
and Buffalo
(below)
Maralinga
nuclear tests

15 kt Buffalo-1 blast
on Land Rover car
at 600 metres range

Distonce From GZ. Yards
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Operstion BUFFALO - Round 4.
Crater region dose-rate contours

in r/br at R+l hour.
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